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Geometrically frustrated rose petals
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A Abstract[] Growth and form are deeply interconnected, in a manner often mediated by mechanical
instabilities arising from geometric incompatibilities. Although Gauss incompatibility has long been
recognized as the source of morphing in naturally growing slender organs, here we show that the growth
profile of rose petals remains Gauss compatible. Their distinctive shape emerges from a different type of
geometric incompatibility, the Mainardi-Codazzi-Peterson (MCP) incompatibility, which leads to the
formation of localized cusps along the petal margins. We validated this mechanism in model disc petals
theoretically, computationally, and experimentally. Our study reveals distinct morphological regimes,
ranging from smooth edges to cusp-forming configurations, and demonstrates how stress focusing at cusps
influences subsequent petal growth. These findings position MCP incompatibility as a generic mechanism for
cusp formation in both natural and manmade self-morphing sheets.
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A Abstract[] The collision of two electrons at a beam splitter provides a method for studying their
coherence and indistinguishability. Its realization requires the on-demand generation and synchronization of
single electrons. In this work, we demonstrate the coherent collision of single electrons, generated by voltage
pulses, in a graphene Mach-Zehnder interferometer. By measuring shot noise resulting from the collisions,
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we unveil fundamental characteristics of colliding electrons, highlighting the complementarity between the
indistinguishable and distinguishable parts of their wave functions. The former is manifested through
fermionic Hong-Ou-Mandel destructive interference, whereas the latter is discerned through double-
winding Aharonov-Bohm interference in the noise. The interference visibilities of around 60% enable
comprehensive quantum state tomography. Our findings may place coherent operations involving flying
qubits within reach in graphene.
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Formation of hydrided Pt-Ce-H sites in efficient, selective oxidation catalysts
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A Abstract[] Single-atom site catalysts can improve the rates and selectivity of many catalytic reactions. We
have modified Pt1/CeQO2 single sites by combining them with molecular groups and with oxygen vacancies
of the support. The new sites include hydrided (Pt2+-Ce3+Hd ?) and hydroxylated (Pt2+-Ce3+OH) sites
that exhibit higher reactivity and selectivity to previous single sites for several reactions, including a ninefold
increase in the reaction rate for carbon monoxide oxidation and a 2.3-fold improvement of propylene
selectivity for oxidative dehydrogenation of propane. The atomic structure and reaction steps of these sites
were determined with in situ and ex situ spectroscopy techniques and theoretical methods.

A self-regenerating Pt/Ge-MFI zeolite for propane dehydrogenation with high endurance
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A Abstract[] Supported noble metal cluster catalysts are typically operated under severe conditions
involving switching between reducing and oxidizing atmospheres, causing irreversible transformation of the
catalyst structure and thereby leading to permanent deactivation. We discovered that various platinum (Pt)
precursors spontaneously disperse in a germanium-MFI (Ge-MFI) zeolite, which opposes the Ostwald
ripening phenomenon, producing self-regenerating Pt/Ge-MFI catalysts for propane dehydrogenation.
These catalysts reversibly switch between Pt clusters and Pt single atoms in response to reducing reaction and
oxidizing regeneration conditions. This environmental adaptability allows them to completely self-regenerate
over 110 reaction and regeneration cycles in propane dehydrogenation, and they exhibited unprecedented
sintering resistance when exposed to air at 800° C for 10 days. Such spontaneous metal dispersion in a Ge-
MFI zeolite is a robust and versatile methodology for fabricating various rhodium, ruthenium, iridium, and
palladium cluster catalysts.
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North American bird declines are greatest where species are most abundant
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A Abstract[] Efforts to address declines of North American birds have been constrained by limited
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availability of fine-scale information about population change. By using participatory science data from
eBird, we estimated continental population change and relative abundance at 27-kilometer resolution for 495
bird species from 2007 to 2021. Results revealed high and previously undetected spatial heterogeneity in
trends; although 75% of species were declining, 97% of species showed separate areas of significantly
increasing and decreasing populations. Populations tended to decline most steeply in strongholds where
species were most abundant, yet they fared better where species were least abundant. These high-resolution
trends improve our ability to understand population dynamics, prioritize recovery efforts, and guide
conservation at a time when action is urgently needed.

Adaptation and gene flow are insufficient to rescue a montane plant under climate change
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A Abstract[] Climate change increasingly drives local population dynamics, shifts geographic distributions,
and threatens persistence. Gene flow and rapid adaptation could rescue declining populations yet are seldom
integrated into forecasts. We modeled eco-evolutionary dynamics under preindustrial, contemporary, and
projected climates using up to 9 years of fitness data from 102,272 transplants (115 source populations) of
Boechera stricta in five common gardens. Climate change endangers locally adapted populations and
reduces genotypic variation in long-term population growth rate, suggesting limited adaptive potential.
Upslope migration could stabilize high-elevation populations and preserve low-elevation ecotypes, but
unassisted gene flow modeled with genomic data is too spatially restricted. Species distribution models failed
to capture current dynamics and likely overestimate persistence under intermediate emissions scenarios,
highlighting the importance of modeling evolutionary processes.
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